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DISPLAY DEVICE OF DOMESTIC APPLIANCE

The present invention relates to a display device of a domestic appliance, and
more particularly to a light-emitting diode display device. The device includes a
printed circuit board (PCB) disposed with several light-emitting diodes (LEDs) and
a support fixed on the PCB and disposed with several loopholes, the support is
made of a light-tight material, and positions of the loopholes are in a one-to-one

correspondence with those of the LEDs.

A current domestic appliance is generally disposed with a display device,
which is used for displaying such information as procedure, status, and time of a
machine. An LED display device is the most widely applied.

A structure of a known LED display device 10 is shown in FIG. 1 of the
attached drawing, which includes a PCB 2, a light-proof support 4, a light guide
plate 6, and a display film 8. Characters or pattern marks 12 are disposed on the
display film 8, wherein a corresponding character or pattern mark is a transparent
design, and the rest is opaque design. The light guide plate 6 is covered with the
display film 8. The light guide plate 6 is integrally made of a non-light tight material,
and light guide posts 14 are positioned on the light guide plate 6 corresponding to
the characters or the pattern marks on the display film 8. The light-proof support 4
is made of a light-tight material, and respective loopholes 16 are positioned
corresponding to the light guide posts 14. The light guide plate 6 and the light-
proof support 4 are two components independent of each other. The light guide
plate 6 is mounted on the light-proof support 4, and the light guide posts 14 are
received in corresponding loopholes 16. Therefore, barriers 18 between the
loopholes 16 separate the light between adjacent light guide posts 14. The light-
proof support 4 is mounted in a corresponding slot 22 on the PCB 2 through a
clasp 20. Positions corresponding to the loopholes 16 on the PCB 2 are disposed
with LEDs. Therefore, the light emitted by the LEDs penetrates the light guide
posts 14, so as to make the characters or the pattern marks 12 on the display film

8 be displayed.
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Such display device has the following problem in that the light guide part 6 and
the light-proof support 4 are independent of each other, so after assembly of both,
some clearance is inevitably left between the light guide posts 14 and the
loopholes 16; just due to the clearance, an optical crosstalk phenomenon may
occur to the displayed content. Such phenomenon is mainly presented in that the
light emitted by the LED partially penetrates adjacent loopholes corresponding to
LED in a non-emitting status, so that a part originally without the need of display
displays a weak light. For example, a transverse line is faintly superfluously added
in the middle of a number "0" displayed in a seven-segment digital manner, which
looks somewhat like "8", so that a consumer could be confused, and meanwhile
display definition and aesthetics are also influenced. Second, an assembly
clearance may exist between the display film 8 and the light guide plate 6, so such
optical crosstalk phenomenon is also aggravated.

The present invention aims to avoid or alleviate the optical crosstalk

phenomenon in the prior art, and improve the display definition of a display device.

The above purposes are implemented through the following technical solution.
A display device of a domestic appliance includes a PCB and a support fixed on
the PCB and disposed with several loopholes, in which the support is made of a
light-tight material, LEDs are disposed on positions on the PCB corresponding to
the loopholes, a light guide part is integrated on the support, and the light guide
part is made of a light guide material and includes light guide posts filling the
loopholes. No assembly clearance exists between the light guide part and the
support that are formed integrally, so the light can be well obstructed, and be
avoided to leak out from an adjacent loophole, thereby avoiding an optical
crosstalk phenomenon caused by an assembly problem of the light guide part and
the support.

Preferably, the light guide part is integrally molded on the support in a two-shot

injection molding manner.

As a further preferred improvement, the light guide part includes a display
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surface opposite to the PCB, the display surface is covered with an opaque
material, and non-light tight characters or figure marks are disposed on positions
corresponding to the light guide posts to form a display film that bears the relevant
information to be given to a user. Through such improvement, the display film and
the light guide part are integrated, and no clearance exists between the both, so
as to prevent the light transferred from the light guide post from being irradiated
onto an adjacent character or figure mark, thereby making the display even more

distinct and precise.

According to another preferred improvement, a display window and the PCB
sandwich the support and the light guide part, the support includes a flange
extending out of the display window and contacting with the display window
hermetically, and the flange is disposed around the loopholes and the light guide
posts. The flange extending out protects the display area, and prevents water
vapor and dust from entering the display area.

According to a further preferred improvement, the flange is integrated with the
support and made of an elastic material. Therefore, no additional sealing
component is needed, thereby simplifying the assembly procedure, and reducing

the production cost.

Preferred embodiments of the invention are now described in detail with
reference to the related figures of the attached drawing. In the drawing,

FIG. 1 is an exploded view of an existing LED display device;

FIG. 2 is an exploded view of an LED display device of a domestic appliance
according to a specific embodiment of the present invention;

FIG. 3 is a sectional view of a light-proof light guide part in FIG. 2; and

FIG. 4 is a three-dimensional view of another specific embodiment of the light-
proof light guide part of a display device of a domestic appliance according to the

present invention.
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Fig. 1 has already been described above.

As shown in FIG. 2, a display device 100 of a domestic appliance includes a
PCB 102, a light-proof light guide part 104, a display film 106, and a display
window 108 connected with a housing of the domestic appliance. The foregoing
components are sequentially stacked. Non-light tight characters or pattern marks
(not shown, referring to FIG. 1) are disposed on the display film 106, and the rest

part other than the characters or the pattern marks is designed to be opaque.

Further, referring to FIG. 3, the light-proof light guide part 104 includes a
support 112 disposed with several loopholes 110 and a light guide part 116
integrated on the support 112 and including several light guide posts 114. The
support 112 is made of a light-tight material, and the light guide part 116 is made
of a light guide material. The light guide posts 114 are filled in the loopholes 110 of
the support 112 correspondingly. The support 112 includes several clasps 118,
which are respectively locked in corresponding slots 120 on the PCB 102. Through
connection between the clasps 118 and the slots 120, the support 112 is fixed on
the PCB 102. At least one LED (not shown) is correspondingly disposed at
positions corresponding to the loopholes 110 of the support on the PCB 102. The
at least one LED selectively emits light according to circuit control, and the light
penetrates the light guide posts 114 in the loopholes 110 and is irradiated onto the
display film 106, so as to lighten characters or pattern marks 126 at the

corresponding positions.

Preferably, the light guide part 116 is integrally moulded on the support 112 in
a two-shot injection moulding manner. In addition, other manners of integrally
moulding two materials in batches known by persons skilled in the art may be

applied as specific embodiments.

As shown in FIGs. 2 and 3, on the support 112, a flange 128 is disposed,
which is integrated with the support 112, extends out of the display window 108,
and contacts with the display window 108 hermetically. The support 112 and the

flange 128 are made of an elastic material, such as rubber. The flange 128 is
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disposed around the loopholes 110 and the light guide posts 114, thereby sealing
the display area, so as to prevent water vapor or dust from entering the display
area to influence the display definition.

Preferably, the light-proof light guide part 104 and the display film 106 as
shown in FIG. 2 are integrated. FIG. 4 illustrates such a light-proof light guide part
124 in combination with the display film. As shown in FIGs. 3 and 4, the light guide
part 116 includes a display surface 122 opposite to the PCB 102. A light-tight
coating layer is sprayed on the display surface 122, and non-light tight characters
or figure marks 126 are engraved at positions corresponding to the light guide
posts 114 through a laser engraving method.

Various specific embodiments described in the foregoing and shown in
accompanying drawing are only used for illustrating the present invention, and are
not the entirety of the present invention. Within the scope of the basic technical
teachings of the present disclosure, any types of modifications, improvements and
developments for the present invention made by persons ordinarily skilled in the
art fall within the scope of the present invention.



10

15

20

25

30

WO 2011/144484

100
102
104
106
108
110
112
114
116
118
120
124
126
128
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CLAIMS

1. A display device (100) of a domestic appliance, comprising a printed circuit
board (102) and a support (112) fixed on the printed circuit board (102) and
disposed with several loopholes (110), wherein the support (112) is made of a
light-tight material; light-emitting diodes are disposed on positions on the printed
circuit board (102) corresponding to the loopholes (110), characterized in that a
light guide part (116) is integrated on the support (112), and the light guide part
(116) is made of a light guiding material and comprises a light guide post (114)
filling a respective loophole (110).

2. The display device (100) according to claim 1, characterized in that the light
guide part (116) is moulded on the support (112) in a two-shot injection moulding

manner.

3. The display device (100) according to claim 2, characterized in that the light
guide part (116) comprises a display surface opposite to the printed circuit board
(102), the display surface covered with a display film (106), and a non-light tight
character or figure mark (126) disposed on a position corresponding to the light
guide post (114).

4. The display device (100) according to claim 3, characterized in that the
display film (106) is created by spraying a light-tight coating layer on the display
surface, and the character or figure mark (126) is engraved on the display fiim
(106).

5. The display device (100) according to any one of claims 1 to 4,
characterized in that a display window (108) and the printed circuit board (102)
clamp the support (112) and the light guide part (116) in between themselves, the
support (112) comprises a flange (128) extending out of the display window (108)
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and contacting the display window (108) hermetically, and the flange (128) is
disposed around the loopholes (110) and the light guide post (114).

6. The display device (100) according to claim 5, characterized in that the

flange (128) is integrated with the support (112) and made of an elastic material.



WO 2011/144484 PCT/EP2011/057453
1/2




WO 2011/144484 PCT/EP2011/057453
2/2

118

L=




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2011/057453

A. CLASSIFICATION OF SUBJECT MATTER

INV. F24C7/08 GO2B6/00
ADD. DO6F39/00 A47115/42

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

DO6F F24C GO2B A47L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X GB 2 044 427 A (LICENTIA GMBH)
15 October 1980 (1980-10-15)
abstract

page 1, Tine 57 - line 99; figure 1

A DE 100 16 714 Al (VISHAY SEMICONDUCTOR
GMBH [DE]) 18 October 2001 (2001-10-18)
abstract

paragraphs [0001] - [0005], [0023] -
[0027]; figure 1

A DE 10 2004 056247 Al (ABB PATENT GMBH
[DE]) 24 May 2006 (2006-05-24)
abstract

paragraphs [0005], [0015]; figure 1
_/__

1-6

1-6

1-6

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
15 August 2011 24/08/2011
Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Cohen, Adam

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2011/057453

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

8 May 2002 (2002-05-08)
abstract
page 2, line 14 - page 3, line 8

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2006/203463 Al (INOUE MASATOMO [JP]) 1-6

14 September 2006 (2006-09-14)

abstract

paragraphs [0031] - [0033]; figure 1
A CN 1 348 030 A (JIANG LIANGJIAN [CN]) 1-6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2011/057453
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2044427 A 15-10-1980 DE 2907270 Al 04-09-1980
FR 2450031 Al 19-09-1980
IT 1141376 B 01-10-1986
DE 10016714 Al 18-10-2001  NONE
DE 102004056247 Al 24-05-2006  NONE
US 2006203463 Al 14-09-2006 JP 2006252794 A 21-09-2006
CN 1348030 A 08-05-2002  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

